Effects of trigeminal ganglion stimulation on unit activity of ventral cochlear nucleus neurons.
The trigeminal ganglion sends a projection to the granule and magnocellular regions of the ventral cochlear nucleus (VCN; [J Comp Neurol 419 (2000) 271]), as well as to the cochlea ([Neuroscience 79 (1997) 605; Neuroscience 84 (1998a) 559]). We investigated the effects of electrically stimulating the trigeminal ganglion on unit responses in the guinea-pig VCN. Responses consisted of one, two or more phases of excitation, sometimes followed by a longer inhibitory phase. The latencies to the first excitation peak ranged between 5 and 17 ms from the onset of stimulation. These responses were preceded by a slow wave potential evoked by the stimulation. Applying kainic acid, which eliminates VIIIth nerve responses, diminished the firing rates of VCN units to trigeminal stimulation, and increased their first spike latencies. Cochlear destruction had a similar effect. The responses in VCN evoked by trigeminal ganglion stimulation therefore appear to result from direct stimulation of the trigeminal ganglion-cochlear nucleus pathway, as well as modulation by the trigeminal ganglion-cochlear pathway. Alternatively, a reduction in spontaneous rate of VCN neurons by removal of VIIIth nerve input could explain the decreased response to trigeminal stimulation after cochlear manipulations. The modulation of firing rate in second order auditory neurons by first order somatosensory neurons could influence central auditory targets and may be involved in generating or modulating perceptions of phantom sounds which can be modified by manipulations of somatic regions of the head and neck ("somatic tinnitus").